A highly selective and sensitive liquid chromatography-tandem mass spectrometry to the surrogate standards of these spikes were in the range of 95 -106 % for BCM5 and 103 
Introduction

36
Beta-casomorphins (BCMs) are a group of structurally similar peptides containing a sequence 37 of 4-11 amino acids (Kamiński, Cieślińska, & Kostyra, 2007) . The first three amino acids, may be affected by processing steps in yoghurt manufacturing or levels may be below the 62 limit of detection of previous analytical methods used.
63
Yoghurt is a popular dairy product usually fermented by two lactic acid bacteria (LAB), 64 Lactobacillus delbrueckii ssp. bulgaricus and Streptococcus thermophilus (Tamime & 65 Robinson, 1999). In addition to containing angiotensin-converting enzyme inhibitory (ACE- UV-Vis detector may lack the sensitivity required to quantify the low levels (e.g. 2 µg/ml of 82 cheese extract) of BCM7 and BCM5 found in dairy products (Muehlenkamp & Warthesen, 83 1996).
84
More recently, enzyme-linked immune sorbent assays (ELISA) have been applied to detect as well as LC mobile phase was purified using an IBIS Technology (Perth, Australia) Ion
139
Exchange System followed by Elga Purelab Ultra System (Sydney, Australia). Methanol
140
(ChromAR HPLC grade) was purchased from Mallinckrodt (New Jersey, USA); formic acid 141 (purity 99%) was purchased from Ajax FineChem (Sydney, Australia). clean centrifuge tube and the extract was adjusted to pH 4.6 with 1M HCl (or 1M NaOH).
173
After re-centrifugation at 14,000×g for 20 min at 4 0 C, the supernatant was collected by 174 decantation and filtered through a 0.45 µm membrane filter. The filtered extract was 175 evaporated to a final volume of 1 mL using a gentle nitrogen flow over the extract surface.
176
The concentrated extract was filtered through a 0.45 µm membrane filter into a vial. 
Evaluation of matrix effects
239
In order to study the degree of signal suppression caused by the presence of the matrix, blank 240 yoghurt extracts were spiked at 1000 ng/mL with BCM5 and BCM7 and analysed by LC-241 MS/MS. Results were compared to injections of analytical standards at the same 242 concentration levels. Matrix effects were calculated as followed (Eq. 1):
243
Matrix effects (%) = (As-Am)/As X 100 (1) purchasing.
254
Commercial and laboratory prepared yoghurts and reconstituted milk samples were prepared (Table 1) . This approach provides four identification points, which are 285 sufficient to fulfil the criteria for identifying and confirming the presence of a target analyte 286 in food matrices (EC, 2002) . In addition, the MRM ratio and retention time (t R ) were also 287 monitored against standard solutions for additional confidence. 
Accuracy and precision
305
Accuracy and precision of the analytical method were determined by experiments on yoghurt 306 samples spiked with increasing concentration of BCM5 and BCM7. Accuracy was expressed 307 as recovery percentage relative to the surrogate standards while precision was expressed as 308 %RSD. Accuracy was in the range 95 -106 % for BCM5 and 103 -109% for BCM7 (Table   309 3). Relative standard deviation of these recoveries was between 1-6% for BCM7, and 1-7% 310 for BCM5 exception for the value at spiked concentration of 1 ng/g (%RSD = 16) ( Table 3) .
311
No corrections to recovery were necessary since blank samples were found not to contain 312 BCM5 and BCM7 in detectable amounts. 
Inter-day reproducibility
314
The inter-day reproducibility of the LC-MS/MS analytical method was determined by 315 repeated measurements on two different days of three yoghurt samples spiked with different 316 amount of BCM5 and BCM7 (Table 3) . Relative standard deviation values were 6.4% and 317 6.1% for BCM5 and BCM7 respectively; indicating good reproducibility of the method. 
Evaluation of matrix effects affecting detection of BCM5 and BCM7 in yoghurt 327
The efficiency of ESI sources to ionise polarisable analytes in real samples, is often affected milk. This is a valid and effective method to account for matrix effects especially when 335 deuterated standards are unavailable or prohibitively expensive.
336
In the present work, matrix effects were corrected for with the inclusion of deuterated 
Application of the validated method 347
The validated method was applied to the identification and quantification of BCM5 and 348 BCM7 in ten commercial yoghurts, laboratory prepared yoghurt and reconstituted milk.
349
Neither BCM5 nor BCM7 was detected in commercial products, however both peptides were than the MLQ at 1 and 7 day storage. BCM7 content decreased from 1.9 ng/g in milk to less 353 than the MLQ in yoghurts at all storage days (Table 5 ). It appears, BCM5 and BCM7 present 354 in the milk have degraded into small peptides during fermentation and storage of yoghurt. hydrolyses peptide bonds between proline and other residues (Gobbetti, 2002 
